INTRODUCTION {#sec1-1}
============

The epididymis is a crescent-shaped organ intimately attached to the posterolateral aspect of the testis. It is a complex tubular network that connects the testicular efferent ducts to the vas deferens.\[[@ref1]\] Variety of nonneoplastic and neoplastic lesions involves the epididymis.\[[@ref2]\] Epididymis is the most commonly involved site for nonneoplastic extratesticular lesions of scrotum.\[[@ref3]\] Most nonneoplastic lesions are managed conservatively. In such a setting, fine-needle aspiration biopsy (FNAB) plays an important diagnostic role so as to avoid unnecessary surgical interventions.\[[@ref2]\]

The present retrospective study was done with the aim to study the cytomorphology of epididymal swellings and role of FNAB in early definitive diagnosis.

MATERIALS AND METHODS {#sec1-2}
=====================

A total of seventy cases of epididymal nodules aspirated over a period of 6 years from January 2010 to December 2015 in the Department of Pathology were studied. The aspiration was performed using 22/23-gauge needle and 10/20 ml syringe in supine position without local anesthesia. The smears were stained with May-Grunwald-Giemsa and Papanicolaou stains. Special stains and immunocytochemistry were performed, wherever required.

RESULTS {#sec1-3}
=======

Seventy cases of epididymal nodules aspirated were in age range from 13 to 62. The most common age group was 20--30 followed by 31--40, 41--50, and 10--19. The most common clinical presentation was painless epididymal nodule followed by tender or painful epididymal nodule. Other complaints seen were fever, infertility, trauma, urinary complaints, and dragging sensation. FNAB was carried out in all cases, and adequate material was obtained. Diagnosis of all the cases was established on cytological features. Out of 70 cases, 58 cases were nonneoplastic, 10 were inadequate and 1 was reparative, and other was benign neoplastic lesion. The lesions diagnosed were tuberculosis 16 (22.85%), spermatoceles 12 (17.14%), benign cystic lesion 8 (11.42%), encysted hydrocele 8 (11.42%), acute suppurative lesion 6 (8.57%), filariasis 4 (5.71%), chronic epididymitis 3 (4.28%), nodular fasciitis 1 (1.42%), epidermal inclusion cyst 1 (1.42%), and cystic adenomatoid tumor 1 (1.42%). FNAB was useful in diagnosis of 86% of cases. No malignant lesion was observed in the present study.

Cytopathological findings {#sec2-1}
-------------------------

Tuberculous/granulomatous epididymitis (*n* = 16/70 cases): The patients with granulomatous epididymitis were in the age range of 15--35, and the most common age group was 20--30. The nodules were firm, nontender, indurated, and measured 2--3 cm in size. Smears prepared showed epithelioid cell granulomas with or without Langhans giant cells in 12 cases; caseous necrotic material and degenerating granulomas were seen in six cases \[[Figure 1](#F1){ref-type="fig"}\]. Suppuration was present in three cases. Ziehl--Neelsen stain revealed acid-fast bacilli (AFB) in one case. All the cases were confirmed by culture and/or polymerase chain reactionAcute suppurative lesion (*n* = 6/70): The patients were in age range of 10--40, and the most common age group was 20--30. These patients had firm swellings which were tender on palpation and measured 2--3 cm in size. The smear showed cluster of epithelial cells with polymorphs. All the cases were AFB negative. The suppuration was resolved after a course of antibioticsSpermatoceles (*n* = 12/70 cases): The patients were in age range of 20--45, and the most common age group was 20--30. These patients had cystic swellings which were nontender, 1--2 cm in size, and yielded clear straw-colored fluid. Smears prepared showed numerous sperms on a clear background. Few cystic macrophages were also seen, but inflammation was scant or absent. Lack of inflammation and foreign-body giant cells helped to distinguish the condition from a sperm granuloma \[Figure [2a](#F2){ref-type="fig"} and [b](#F2){ref-type="fig"}\]Benign cystic lesion (*n* = 8/70): The patients were in age range of 25--65, and the most common age group was 20--30. These patients had cystic swellings which were soft, nontender, 1--2 cm in size, and yielded clear straw-colored fluid. Smears prepared showed only cystic macrophages and epithelial cellsEncysted hydrocele (*n* = 8/70): The patients were in age range of 15--50, and the most common age group was 30--40. These patients had cystic swellings which were soft and nontender, 6 cm in size, and yielded clear straw- or amber-colored fluid \[[Figure 3](#F3){ref-type="fig"}\]. Smears prepared showed few lymphocytes, macrophages, and mesothelial cellsFilariasis (*n* = 4/70): The patients with filarial epididymitis were in age range of 20--30. The nodules were firm, nontender, indurated, and measured 2--3 cm in size. Smears prepared showed microfilarial worms in all the cases, and the background showed occasional histiocytes in one case and acute inflammatory background in other case \[Figure [4a](#F4){ref-type="fig"} and [b](#F4){ref-type="fig"}\]Chronic epididymitis (*n* = 3/70): The patients were in the age range of 20--35, and the most common age group was 20--30. These patients had swelling which was firm, nontender, and measured \<1 cm in size. The smears revealed columnar epithelium with lymphocytesNodular fasciitis (*n* = 1/70): The patient was 40 years old with firm and nontender epididymal swelling 3 cm in size, and smear showed fibroblasts with ovoid-shaped nuclei, pale bland nuclear chromatin, and inflammatory cellsEpidermal inclusion cyst (*n* = 1/70): The patient was 40 years old with cystic epididymal swelling measuring 1 cm × 1 cm in size, and smear showed singly scattered and cluster of anucleate squames. Features were consistent with epidermal inclusion cystCystic adenomatoid tumor (*n* = 1/70): The patient was 35 years old and presented with cystic swelling of epididymis which was firm in consistency and measured 5 cm × 4 cm in size, nontender on palpation. The cytospin and direct smears were cellular with the presence of monolayer sheets and cluster of small monotonous cells, the cells were round to oval with vesicular nuclei, with evenly distributed chromatin and small inconspicuous nucleoli \[[Figure 5a](#F5){ref-type="fig"}\]. Few of cells were showing signet ring-like morphology. Tumor cells showed immunoreactivity with calretinin \[[Figure 5b](#F5){ref-type="fig"}\]. The swelling was excised, and histopathological examination confirmed the diagnosis of cystic adenomatoid tumor.

![Epithelioid cell granulomas, sheet of epithelial cells, and spermatids (MGG, ×400)](CJ-14-26-g001){#F1}

![(a) Few cystic macrophages engulfing spermatozoa, numerous spermatids in a clear background (MGG, ×400). (b) Numerous spermatozoa, spermatids in a proteinaceous background with no inflammation (MGG, ×400)](CJ-14-26-g002){#F2}

![Encysted swelling filled with serous fluid](CJ-14-26-g003){#F3}

![(a) Microfilaria in an acute inflammatory background (MGG, ×400). (b) Microfilaria with background showing few histiocytes (MGG, ×400)](CJ-14-26-g004){#F4}

![(a) The cytospin smears were cellular with the presence of monolayer sheets; cells were round to oval with vesicular nuclei, small inconspicuous nucleoli along with stromal fragments (MGG, ×400). (b) Tumor cells showed immunoreactivity with calretinin (IHC, ×400)](CJ-14-26-g005){#F5}

DISCUSSION {#sec1-4}
==========

Epididymal nodules are not infrequently encountered in surgical practice. FNAB of lesions is not easy due to their smaller size and slippery nature; however, it is the preferred method to evaluate the epididymal nodular swelling because it is rapidly done and less traumatic than a biopsy.\[[@ref4]\]

FNAB of epididymal nodules plays an important role to differentiate nonneoplastic lesions from neoplastic lesions since most of the nonneoplastic lesions are conservatively managed. FNAB also avoids unnecessary surgical intervention and influences the management strategies.\[[@ref5]\]

Various inflammatory, benign, and malignant lesions of epididymis have been described in the literature. The tubercular lymphadenitis is the most common form of extrapulmonary tuberculosis followed by genitourinary tuberculosis,\[[@ref6]\] comprising 30% cases of nonpulmonary tuberculosis.\[[@ref7]\] The epididymis is one of the most commonly involved sites for genital tuberculosis in males.\[[@ref8]\] The epididymal tuberculosis accounts for about 20% of genitourinary tuberculosis.\[[@ref9]\] The epididymal tuberculosis has been reported in young adults, with median age of 32 years and age range of 21--37 years in a review of 40 cases of isolated epididymal tuberculosis by Viswaroop *et al*.\[[@ref10]\] The isolated epididymal tuberculosis occurs unilaterally, but bilateral involvement has also been reported by Viswaroop *et al*.\[[@ref10]\] In the present study, the most common age group was 20--30 years with unilateral presentation in 13 out of 16 cases. Tuberculous epididymitis results from hematogenous spread with predominant caudal involvement attributed to high vascularity.\[[@ref11]\] Higher frequency of isolated lesions in children favored the possibility of hematological spread of infection, while in adult, tuberculous epididymo-orchitis occurs as a result of direct spread from the urinary tract.\[[@ref12]\] FNAB serves as a minimally invasive technique in the diagnosis of tuberculous epididymitis and provides adequate material for cytological and microbiological examination, avoiding unnecessary surgeries.\[[@ref13]\] The cytological diagnosis of tuberculous epididymitis prompts a search for genitourinary tuberculosis.\[[@ref14]\] The differential diagnosis includes spermatic granuloma and spermatoceles. The spermatic granuloma smears will show epithelioid granulomas and macrophages engulfing spermatozoids, tailless spermatozoids, and inflammatory cells. Caseous necrosis is not seen.\[[@ref15]\] The aspirate is milky in spermatoceles, with the presence of numerous immobile spermatozoids, histiocytes, and spermiophage. A spermatocele can often be completely evacuated by fine-needle aspiration, leaving no residual lesion.\[[@ref2]\]

Microfilarial infection is the second common infection encountered in epididymis in an Indian scenario.\[[@ref16]\] The adult worms usually reside in lymphatic vessels of the epididymis, spermatic cord, paratesticular region, and juxtatesticular lymphatic vessels in "nests" preferential site.\[[@ref17]\] The present study showed both coiled and uncoiled microfilariae in a clean and acute suppurative background on smear from epididymal nodules. Possibility of parasite should be ruled out in the presence of eosinophils in aspirate smear from epididymal nodule. Acute and chronic epididymo-orchitis smears reveal acute, chronic inflammatory response without demonstrable foreign bodies, infectious agents, or granuloma formation.

Hydrocele presents as a concentric swelling with pale or dark amber aspirate. A pale aspirate is sparsely cellular with few mesothelial cells and lymphocytes. A dark amber sample contains typical and reactive mesothelial cells singly or in clusters, histiocytes, and debris, representing a hydrocele of long period.\[[@ref2]\] Fine-needle aspiration is both diagnostic and therapeutic in hydroceles and spermatoceles. In the present study, pale-colored aspirate with smear showing occasional mesothelial cells and lymphocytes was seen.

Hematocele is considered when altered blood is aspirated with antecedent history of trauma.\[[@ref4]\]

Adenomatoid tumor is the most common benign tumor of paratesticular tissue and accounts for 32% of all tumors in epididymis. The structural and immunohistochemical studies support the mesothelial origin.\[[@ref18]\]

On FNAB, adenomatoid tumors reveal abundant cellularity with sheets and multilayered clusters of monotonous cells with round or ovoid, eccentric nuclei containing small central nucleoli. The paranuclear clearing with a pink coloration on Giemsa stain or a clear vacuole-like area on Papanicolaou stain with a background of naked nuclei and stromal fragments are seen.\[[@ref19]\] The cytological differential diagnosis includes reactive mesothelial hyperplasia; however, the usual coexistence of chronic inflammatory cells and fibrosis suggests hyperplasia. The cells show anisocytosis, pleomorphism, nuclear grooves, lobulation, amitosis, and moderate amount of pale cytoplasm can be seen. Spermatic granuloma shows histiocytes filled with sperm heads and debris in the background. Cytologically papillary cystadenoma comprises papillary structures and single isolated cells without nuclear atypia and with cytoplasmic vacuoles in a mucoid background. Malignant mesothelioma shows a diffuse cell pattern with cells having ruffled borders with dense cytoplasm, nuclear enlargement, macronucleation, and multinucleation. Metastatic adenocarcinoma shows cytological features of malignancy, and cells are positive for mucicarmine.\[[@ref20][@ref21]\] In the present study, smears revealed epithelial-like cells in sheets and discohesive clusters of monotonous cells with ovoid eccentric nuclei containing small central nucleoli with occasional scattered spindle cells. Tumor cells showed immunoreactivity with calretinin. The swelling was excised, and histopathological examination showed features consistent with cystic adenomatoid tumor.

Primary lymphoma of epididymis is rare.\[[@ref22]\] Few case reports of cytologic diagnosis of primary epididymal lymphoma have been described. Diagnosis of primary high-grade lymphomas is usually straightforward as they have overt cytological atypia.\[[@ref22]\]

CONCLUSIONS {#sec1-5}
===========

FNAB is an easily available technique for the palpable lesions of epididymis and helps in making an early, near definitive diagnosis of epididymal lesions. The cytological diagnosis of epididymal tuberculosis prompts a search for genitourinary tuberculosis. It also helps avert unnecessary surgical interventions and promotes timely management.
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